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Gene Cart

IMG users can save genes of interest to Gene Cart for further studies. There are many ways to save
genes into Gene Cart; for example,

e Use Gene Search to find genes of interests to add to Gene Cart;

e Find genes of interest during browsing;

e Find genes of interest in some functional analysis results;

e Load previously genes of interest saved in a Workspace Gene Set.

After a user adds some genes into Gene Cart, there will be many analysis options as shown in Figure 1:
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Figure 1. Gene Cart.

Genes in Cart
The first tab Genes in Cart shows all genes that have been added to the Gene Cart. Users can select up
to 20,000 genes to add to the cart. The default list shows the following fields:

e Gene ID: IMG Gene OID;
e Locus Tag: locus tag of this gene;
e Gene Product Name: product name of this gene;



e Genome ID: The IMG Taxon OID of the genome which this gene belongs to;

e Genome Name: the name of the genome;

e Batch: Aninteger to distinguish genes added in different batches.

Users can select additional fields to be display in the Table Configuration section immediately below

(see Figure 2).
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Figure 2. Gene Cart Table Configuration.
The fields are divided into four categories:

e Gene Field: Gene Symbol, GenBank Accession, Chromosome, Start Coord, End Coord, Strand,
DNA Sequence Length, Amino Acid Sequence Length, Locus Type, Is Pseudogene, Is Obsolete, Is
Partial Gene, Add Date, Us Public, Transmembrane Helices, Signal Peptides

e Scaffold/Config Field: Scaffold ID, Scaffold External Accession, Scaffold Name, Scaffold Length,
Scaffold GC %, Scaffold Read Depth

e Function Field: COG ID and Name, Pfam ID and Name, Tigrfam ID and Name, Enzyme ID and
Name, KEGG Orthology ID, Name and Definition, IMG Term

e Project Metadata: This includes all metadata fields from GOLD such as Depth, Disease, Culture
Type, Ecosystem, etc.

Users can select fields of interest and then click the Display Genes Again button to show the additional
fields.

Click the Add Genomes of Selected Genes to Cart button in Figure 1 will add genomes of all selected
genes into the Genome Cart.



Click the Add Scaffolds of Selected Genes to Cart button in Figure 1 will add scaffolds/contigs of all
selected genes into the Scaffold Cart.

There are 4 additional buttons under the table display:

o Toggle Selected: Un-select any preselected genes and select all genes that have not been
selected previously.

o Select All: Select all genes in the cart.

e Clear All: Un-select all genes in the cart.

e Remove Selected: Remove all selected genes from the cart.

Functions
The Functions tab provides a couple of functional analysis operations for selected genes.

Users can add functions associated with selected genes to the Function Cart. To do so, first select a
function category (COG, Pfam, TIGRfam, EC, InterPro, KO, MetaCyc, IMG Terms, IMG Pathways, IMG
Parts List), and then click the Add to Function Cart button (see Figure 3(i)).
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Figure 3. Gene Cart: Functions.



Clicking the KEGG Pathways button will lead to a new page listing all KEGG Pathways the selected genes
participate (Figure 3(i) and (ii)). Users can click on a KEGG Pathway link to view the pathway map with
highlights showing enzymes associated with the selected genes (see Figure 3(iii)).

Upload & Export & Save
This tab includes 3 functions: Upload Gene Cart, Export Genes and Save Genes to My Workspace.

Upload Gene Cart (I)

The Gene Cart is used for genes already in IMG. Only previously exported IMG genes or IMG genes saved as a gene set to
the workspace, can be uploaded. To upload private data, you must submit it to IMG through the submission site
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Figure 4. Gene Cart: Upload & Export & Save.

Upload Gene Cart

Users can either upload genes from a tab-delimited file or from Workspace Gene Set (Figure 4(i)). If a
user wishes to select the Upload from File option, then the selected file must have a column header
'gene_oid', 'Gene ID', or 'Gene Object ID'. If the user is not sure what the file format should be, he/she
can use the Export Genes function described below to obtain an example file.

Clicking the Upload from Workspace button will lead to the Workspace Gene Set page for gene set
selection.

Export Genes
Users can export amino acid FASTA, nucleic acid FASTA or basic gene information in tab-delimited
format (see Figure 4(ii)). Gene information in tab-delimited format can be saved for future uploading. If



the number of genes is very large (e.g., over 1000 genes), then the export process will run in the
background, and the user will receive email notification of the result.

Save Genes to My Workspace
Users can also save selected genes in the cart to a Workspace Gene Set. The result can be saved to a

new gene set, appended to an existing gene set, or replacing an existing gene set (see Figure 4(iii)).

Chromosome Map

The Chromosome Map tab provides a function for users to view chromosome maps of selected genes in
the cart. Click the Chromosome Map button will lead to a table display of scaffolds of selected genes.
Select proper band assignment, and then click the Draw Map button to view chromosome map(s) (see
Figure 5).
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Figure 5. Gene Cart: Chromosome Map.

Sequence Alignment
The Sequence Alignment tab allows users to view protein or DNA sequence alignment of selected genes
in the cart.



Sequence Alignment (i)

You may select genes from the cart for sequence alignment with Clustal

@ Protein [ }
ODNA -0 bpupsteam. [s0 o Clustal Omega - Protein Alignment of Selected Genes (7 A

m Analyzed Genes | Rectangular Phylogram
Do Alignment

| Clustal Omega sequence alignment below is displayed using Big)S MSA Viewer
Click on the gene name to display the gene page in IMG.

OO CEDCEDTDDDDIDO

(ii)

name =

637229182 BF3503 - MEIEEVIER >~ sEQ A AARPETHAGAETP olA A Alol
637150755, PG2187 .sxxssrP+A A PHTLEPASHSP ANABARADG X
637040167 VC2E73 - - - - - MxNsSEMQ AARPETLPDEA s TGSALABS AGN
B3TOOGE22. TMI528 - - = = = « = = = - A PES ASABPVTMGA AN - - - ‘
6I707T3145.ML2406 - - - - - - MASEHAQ SGARPRTEPNAMAP AGTGTAAMDH s

Clustal Omega - DNA Alignment of Selected Genes v (

m Analyzed Genes | Rectangular Phylogram

Clystal Omega alignment below is displayed using Bio)S MSA Viewsr
Chick on the gene name to display the gene page in IMG

oo D D CIED G2 @D D ©
INiNnnenninfinnnnunsinniinnninsinnnniiislnns

<

name

637220182 BF3503 - - CATGGAAGAAGTGAAACGTAACTCOGTTIGCAGECATGGATAC
637049167 VC2673 C e e e e e e e e e e s .ArGAaTAACTCTGTGCAAATTTGQTTﬂﬂﬂ
637150755 PG2187 ATGAGCAATAACGGEATCACCCCCEGCGTICTCAAAGCTTGGCTCG
637006822 TM1528 - - - - -EEEAASTATIDCETAGCDSE - - - - - - - - - - - - - - - - - -
GITOTITASML2406 - = = = = = = = - - ATOGCTAGTITCOCTCAGITGA - - - - - - - - TCmc

Figure 6. Gene Cart: Sequence Alignment.

Select either Protein or DNA option, and then click the Do Alignment button (see figure 6(i)) to view the
protein alignment or DNA alignment of selected genes as shown in Figure 6(ii) and 6(iii), respectively.
Clustal Omega (http://www.clustal.org/omega/) sequence alignments are displayed using BioJS MSA

Viewer (http://msa.biojs.net/). Users can click on any gene name to view the gene detail.

The Analyzed Genes tab lists all selected genes (Figure 7(i)), and the Rectangular Phylogram tab shows

gene clustering (Figure 7(ii)).
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Figure 7. Gene Cart: Sequence Alignment -- Analyzed Genes and Rectangular Phylogram.

Gene Neighborhoods
Gene neighborhoods function allows users to view neighborhoods of selected genes in the Gene Cart.

There are two display options:

e 5'-3'direction of each selected gene is left to right
e 5'-3'direction of plus strand is always left to right, on top

Select either option and then click the Show Neighborhoods button (in Figure 8(i)) to view the gene
neighborhoods display (see Figure 8(ii)). Users can mouse over to view gene description or click to view
the gene detail page.
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You may view the chromosomal neighborhood of each gene selected in the gene cart.

Gene Neighborhoods

(@) 53 direction of each selected gene is left to right
() 53 direction of plus strand is always left to right, on top

Show Neighborhoods

Gene Cart Neighborhoods

Neighborhoods of genes selected in the gena cart are shown below. ( ! I)
Genes of the same color {except light yellow) are from the same onthologous group (top COG hit)
Mote: You chose to view the 5-3 direction of each gene selected in the gene car left to right
O Mouse over a gene fo see delails (once page has loaded)
el Light yellow = no COG assignmeni, Red = selecled gene(s)
Remove Selected
Bacteroides fragilis NCTC 9343: NC_003228
) 4108023 4110033 s ) 4138423 4130823 4138023 4140023 4148623
U < 4BFa503 [menal : 1,4-dihydroxy- KR
2-naphthoate prenyltransferase (EC
Vibrio cholerse 01 biovar eltor str. MIES61 chromosome 13 NC_002] S L IR
286063 2855663 205163 2845663 2848 (COG1575) 2835663 2820663 28:
0 B o » » D DDl |
e sa0 @l «&E€d e a e 4 49——13a
Porphuromnonas gmﬁlval.ls WE3: NC_002950
z34in 23401 ELET 20 2aMIL Pl ) 2 2T 221430 a
B o, =
R — Fa] a q q

Figure 8. Gene Cart -- Gene Neighborhoods

Profile & Alignment

The Profile & Alignment tab provides three functions: Gene Profile, Occurrence Profile, and Function

Alignment.

Gene Profile

Gene Profile function allows users to view selected protein coding genes against selected genomes
using unidirectional sequence similarities. Users will have to select 1 to 1000 genomes first, and then
click either View Genes vs. Genomes or View Genomes vs. Genes button (see Figure 9(i)). The result
table (in Figure 9(ii)) shows unidirectional sequence similarities for selected genes with BLAST cutoffs at
specified minimum % identity, and maximum E-value. Users can click on any non-zero count to view
gene list or gene detail (Figure 9(iii)). It is also possible to perform the analysis again using different

minimum % identity and/or maximum E-value.
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Figure 9. Gene Cart -- Gene Profile.

Occurrence Profile
This function shows phylogenetic occurrence profile for selected genes. There is a limitation of no more
than 100 genes. Users can change the default E-value and percent identity cutoff. Click the View

Phylogenetic Occurrence Profiles button to view the analysis result as shown in Figure 10. Users can
mouse over the result to view genome hits.



Occurrence Profile (i)
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Figure 10. Gene Cart -- Occurrence Profile.

Function Alignment

This function lists alignments of function prediction for selected genes (limit to COG, KOG and pfam).
Metagenome Genes are not supported. In order to perform this analysis, first select genes in the Gene
Cart and then click the Function Alignment button (see Figure 11(i)).

The result shows hits against COG (Figure 11(ii)), KOG, and Pfam (Figure 11(iii)).
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Figure 11. Gene Cart -- Function Alignment.

Edit

The Edit tab provides a function for users to enter MyIMG annotations of selected genes. Click the
Annotate Selected Genes button (see Figure 12(i)) to view and to edit MylIMG annotations (see Figure
12(ii)).

Please refer to the MyIMG User Guide for more detail re. entering and updating MyIMG gene
annotations.
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Enter MyIMG Annotation

Annotate Selected Genes |
. —

You may enter, update, or delete your proguct name, function, EC number, PUBMED (D, etc. for the selected genes.

(i)

5 database gene(s) selected

Enter or update MylMG annotation for selected gene(s).

= PUBMED ID can contain multiple ID values separated by Blank or "

Select  GenelD  Locus Tag Original Product Name
A | 837008822 TM1528 | 1.4-dihydroxy-2 p (EC25.1.74)
B4 | 637049167 | WC2673 | 1.4-dihydrony-2 P ([EC25174)
B4 | 637073145 ML2406 | 1.4-dihydroxy-2- P (EC25174)
= 7150755 | PG2187 | 1,4-dihydroxy-2: P ([EC25174)
B4 | 837229182 BF3S03 | 1.4-Ginydroxy-2 (EC25.1.74)
MyIMG Annotation
Upload existing MylMG for gene: | 637006822 ~ Load Gene Annotation

MyIMG Annotation for Selected Genes in Gene Cart

Annotated Product Name

Product Name 1,4-dhy ¥-2: hoate prenyt (EC 2.5.1.74)
Prot Description
EC Number EC:2.5.1.74 EC:2.5.1.-

(i)

Genome
Thermotoga maritima MSB&
Vibrio cholerae sv 01 by EI Tor N16361
Wycobacterium leprae TN
Porphyromonas gingivalis W83
Bacteroides fragilis NCTC 9343

+ Use " to separate multiple product names. If product name is not provided, then the original product name will be used.
+ EC Mumber can contain multiple EC numbers separated by blank or " (e.g., EC:1.234EC4.3.--).

Figure 12. Gene Cart -- Enter MyIMG Annotation.
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